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Accepted 25 June 2013A 36-year-old, gravida 3, para 2 woman underwent
amniocentesis at 18 weeks of gestation because of advanced
maternal age. Her prior two pregnancies resulted in un-
eventful vaginal deliveries at term. The mother did not have
diabetes mellitus during this pregnancy. Cytogenetic analysis
of cultured amniocytes revealed mosaic trisomy 12 with
trisomy 12 cells in 42.9% (12/28) colonies. Among 28 col-
onies of cultured amniocytes, eight colonies had a karyotype
of 47,XX,þ12, four had a karyotype of 47,XX,þ12/46,XX,
and 16 had a karyotype of 46,XX. In the same in situ
cultured slides, a calculation of 97 cultured amniocytes
showed 23 cells with 47,XX,þ12 and 74 cells with 46,XX.
The parental karyotypes were normal. Prenatal ultrasound
findings were unremarkable. She was referred to another
hospital and underwent repeated amniocentesis and cordo-
centesis at 20 weeks of gestation. Interphase fluorescence in
situ hybridization (FISH) analysis using a 12q11eq12-
specific bacterial artificial chromosome (BAC) probe of
RP11-496H24 showed three signals in 24.6% (16/65) and
two signals in the remaining 75.4% (49/65) of uncultured
amniocytes, indicating 24.6% mosaicism for trisomy 12 in
the uncultured amniocytes at repeated amniocentesis (Fig. 1).
Cytogenetic analysis of cultured amniocytes revealed a kar-
yotype of 47,XX,þ12[8]/46,XX[12] (Fig. 2). Among 20
colonies of cultured amniocytes investigated by in situ
cultured method, eight colonies had a karyotype of
47,XX,þ12, whereas the other 12 colonies had a karyotype* Corresponding author. Department of Obstetrics and Gynecology, Mackay
Memorial Hospital, 92, Section 2, Chung-Shan North Road, Taipei, Taiwan.
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http://dx.doi.org/10.1016/j.tjog.2013.06.008of 46,XX, indicating 40% mosaicism for trisomy 12 in
cultured amniocytes. Cytogenetic analysis of cord blood
revealed a karyotype of 46,XX in 50/50 cultured lympho-
cytes. Level II ultrasound revealed fetal overgrowth, but no
structural abnormalities. The woman elected to continue the
pregnancy. At 36 weeks of gestation, a female baby with a
birth weight of 4150 g (97th centile) and a length of 54 cm
(>97th centile) was delivered. Interphase FISH analysis on
96 uncultured urinary cells using the bacterial artificial
chromosome (BAC) probe of RP11-496H24 showed three
signals in 24 uncultured urinary cells, indicating 25% (24/96)
mosaicism for trisomy 12 in urinary epithelial cells (Fig. 3).
The baby had normal psychomotor development and man-
ifested no phenotypic abnormality at 2 months of age. Her
body weight was 6800 g (97th centile) and body length was
59.1 cm (85th centile).
Application of interphase FISH to uncultured amniocytes
has the advantage of rapid diagnosis of true mosaic trisomy
level in amniotic fluid [1,2]. Discrepancy in the trisomy
mosaicism level between cultured and uncultured amniocytes
has been observed at amniocentesis [3]. In the present case, the
mosaic trisomy 12 level in cultured amniocytes was higher than
that in uncultured amniocytes (40% vs. 24.6%), and the mosaic
trisomy 12 level in uncultured urinary cells was very close to
that of uncultured amniocytes (25% vs. 24.6%). The present
case provides evidence that in mosaic trisomy 12 at amnio-
centesis, the level of mosaic trisomy 12 in uncultured amnio-
cytes correlates well with that in uncultured urinary cells.
A peculiar aspect of the present case is the association of
mosaic trisomy 12 with fetal overgrowth. Congenital over-
growth and neonatal overgrowth have reportedly been pre-
sent in PallistereKillian syndrome (PKS; OMIM 601803),cs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Interphase fluorescence in situ hybridization analysis of uncultured amniocytes using the probe RP11-496H24 (12q11eq12) (dye: Texas red) shows (A) two
red signals in a normal cell (disomy 12) and (B) three red signals in an abnormal cell (trisomy 12).
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tetrasomy of chromosome 12p [4e7]. Reynolds et al [4]
reported that nine of 11 cases with PKS had a birth weight
between the 75th and 90th percentile. Vora and Bianchi [6]
suggested that prenatal diagnosis of normal growth or over-
growth, congenital diaphragmatic hernia, congenital heart
disease, and postaxial polydactyly should consider PKS.
Frkovic et al [7] reported significant postnatal overgrowth in
a girl with mosaic tetrasomy 12p and PKS. Wajntal et al [8]
suggested that chromosome 12q15 is associated with over-
growth. Tyshchenko et al [9] reported a patient with
dup(12)(pter/q13.3) and del(22)(pter/q11.2), and over-
growth at birth. The gene HMGA2 (OMIM 600698) is
located at 12q14.3 and encodes the high mobility groupFig. 2. Karyotype oAT-hook 2 protein, which is a nonhistone chromosomal
protein that plays the role of an architectural factor and is
involved in overgrowth, lipoma, and pathogenesis of benign
mesenchymal tumors [10e17]. Ligon et al [17] found
constitutional rearrangement of HMGA2 in an 8-year-old boy
with inv(12)(p11.22q14.3), extreme somatic overgrowth,
advanced endochondral bone and dental ages, a cerebellar
tumor, and multiple lipomas, suggesting that HMGA2 may be
related to adipogenesis, osteogenesis, and general growth
control. Our case represents the first report of mosaic trisomy
12 associated with congenital overgrowth. The possibility
that gene dosage increases in 12p and the pleiotrophic effect
of HMGA2 participates in fetal overgrowth in mosaic trisomy
12 warrants further study.f 47,XX,þ12.
Fig. 3. Interphase fluorescence in situ hybridization analysis of uncultured urinary cells using the probe RP11-496H24 (12q11eq12) (dye: FITC) shows (A) two
green signals in a normal cell (disomy 12) and (B) three green signals in an abnormal cell (trisomy 12). FITC ¼ fluorescein isothiocyanate.
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